The properties and function of rapidly-labelled nuclear RNA.
Nuclei were isolated from cultured cells of Acer pseudoplatanus L. previously pulse-labelled with [5-(3)H]uridine or [(32)P]phosphate and the properties of the rapidly-labelled RNA were studied. Polyacrylamide gel electrophoresis showed ribosomal RNA precursors and processing intermediates with molecular weights of 3.4, 2.5, 1.4 and 1×10(6) daltons, together with polydisperse RNA. The relative proportions of ribosomal RNA precursors and polydisperse RNA varied according to the length of the labelling period, but after 30 min approximately 90% of the radioactive RNA was polydisperse. The relationship between this polydisperse RNA and messenger RNA was investigated. The percentage of total nuclear RNA retained by chromatography on oligodeoxythymidylic acid-cellulose columns varied from 6% to 16% depending on the length of the labelling period. This RNA fraction, which has an adenylic acid content of approximately 45%, is assumed to represent RNA with polyadenylic acid sequences attached. A larger proportion of the nuclear polydisperse RNA lacked polyadenylic acid. Both types of polydisperse RNA were similar in size and during polyacrylamide gel electrophoresis migrated as broad peaks with an average molecular weight of approximately 10(6) daltons. The polydisperse nuclear RNA that lacks polyadenylic acid was found to be similar in nucleotide composition to ribosomal RNA and is assumed to represent growing chains of ribosomal precursor RNA. After short labelling times the majority of the radioactivity incorporated into nuclear RNA is present in molecules of this type. This suggests that the designation of pulse-labelled polydisperse RNA as messenger RNA or precursor to messenger RNA solely on the basis of rapid labelling and size heterogeneity is unsound. The average molecular weight of the polyadenylic acid-containing messenger RNA from the cytoplasm was less than that of the corresponding nuclear RNA (6 and 9×10(5) daltons respectively). This suggest either that the majority of the nuclear polyadenylic acid-containing RNA does not enter the cytoplasm, or if it does, that it first undergoes a reduction in size.